The heat capacity of the scheelite salt ammonium metaperiodate, NHJO,, was measured from 8 to 324 K using adiabatic calorimetry. The heat capacity against temperature curve shows an excess with a maximum around 200 K as is typical of other ammonium scheelites. 
Introduction
The tetragonal ammonium scheelites [I4Ja or No. 88 Cs,] are well known for exhibiting unusual behaviour in nuclear quadrupole resonance (n.q.r.), thermal expansion, Raman spectroscopy, and heat capacity. These scheelites, including undeuterated ammonium perrhenate and periodate, are the only known substances to show positive values for the variation (av/aT), of the '*'Re and 12'1 n.q.r. ' To whom correspondence should be addressed 0021-9614/87/070711 f06 $02.00/O s,p 1987 Academic Press Inc. (London) Limited frequency v with respect to temperature as well as of that @v/Q), with respect to pressure."-4' In all other materials that have been studied, a positive @v/aT), is accompanied by a negative (&/8p) ,. In addition, the positive pressure coefficients are very large. The thermal expansivities for the ammonium perrhenates and periodates are also anomalous.", ') The large negative coethcients along the a-axis and large positive coefficients along the c-axis result in the volume of the unit cell remaining constant to within 1 per cent from 57 K to room temperature. The lattice is highly anisotropic.
Heat-capacity studies show a large excess molar heat capacity in NH,ReO, and ND,ReO, with a maximum around 200 K in each compound,'6.7' but none in the heat capacities of KReO,,'@ and KIO,. @) The anomalous excess heat capacity involves the NH: ion, but as shown in the previous publication in this series,"' a significant portion of the excess is the contribution of the (C,, m -C, ,) correction term for the anisotropic lattice.
Heat capacities for NH,IO, are useful in assessing molecular motion within its solid phase and since none has been published, their measurement was undertaken. It should be noted that figure 3 in reference 10 depicting the heat capacity against temperature for NH4IO4 is actually for H5106. (11) The objective of this paper is to set out our heat-capacity findings for the interval 8.6 to 324 K.
Experimental
The NH,IO, sample was prepared by recrystallization from a solution of periodic acid H,IO, to which NH, had been added. The product was characterized by X-ray diffraction and shown to be NH,IO,.
The periodic acid was supplied by Research Organic/Inorganic Chemical Corp.? The calorimetric results were obtained in the Mark X cryostat which is an improved version (by addition of a guard shield surrounding the adiabatic shield) of the Mark II cryostat already described. (i2) The calibration of the thermometer against the IPTS-48, revised in 1960, above 90 K, against the U.S. National Bureau of Standards (N.B.S.) provisional scale from 10 to 90 K, and below 10 K, have been described previously. (13) Measurements of mass, current, potential, and time were based upon calibrations done at the N.B.S. The acquisition of heat capacities from 8 to 324 K was assisted by computer, (14, 15) programmed for a series of determinations. During the drift periods, both the calorimeter temperatures and the first and second derivatives of temperature with respect to time were recorded to establish the equilibrium temperature of the calorimeter before and after the energy input. While the calorimeter heater was on, the heater current and potential difference and the duration of the heating interval were determined. Also recorded were the apparent heat capacity of the system including the calorimeter, heater, thermometer, and sample.
t Materials and apparatus are identified in this paper in order to describe adequately the experimental procedure.
Such identification does not imply recommendation nor endorsement, nor does it imply that the materials identified are necessarily the best available for the purpose. 
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A gold-plated copper calorimeter (laboratory designation W-139) with four internal vertical vanes and a central re-entrant well for the (heater + thermometer) was loaded with NHJO,.
After loading, the calorimeter was evacuated and pumping was continued for several hours until water was no longer evolved from the sample. Helium gas was then added to the vessel to a pressure of about 3 kPa at 300 K to facilitate thermal equilibration.
The vessel was then sealed by means of an annealed gold gasket pressed tightly on to the 5 mm diameter stainless-steel knife edge of the calorimeter top using a screw closure.
Buoyancy corrections were calculated using a crystallographic density of 3.072 g. cm-3 derived from X-ray studies'5' on single crystals of NH,IO,.
The mass of NHJO,, which was not corrected for impurities, amounted to 25.9396 g, i.e. 0.124292 mol based on its molar mass of 208.9406 g. mall '.
Results and discussion
The experimental molar heat capacities of our NHJO, sample are given in table I. There was no evidence that the C,,, values depend on the thermal history of the sample so that our results are presented in order of increasing temperature. The probable errors are estimated to drop from about 2 per cent at 7 K to less than 1 per cent at 15 K and to less than 0.15 per cent at higher temperatures.
The upper curve in figure 1 is the C,,, for our NHJO, from about 8 to 324 K. The peak in the curve with a maximum between 270 and 280 K is the result of melting a saturated aqueous salt solution trapped in the lattice. By interpolating the background heat-capacity curve from about 262 to 284 K, the excess enthalpy associated with the anomaly was determined. The H,O impurity amounted to 0.097 mass per cent. The experimental C,,, values for our NHJO, sample shown in table 1 were not adjusted for this impurity.
However, our experimental heat capacities for use in determining the various thermodynamic quantities have been corrected for the 0.097 mass per cent impurity NH,IO, are presented at selected temperatures in table 2. The heat capacities below 8 K were obtained by fitting our experimental values below 18 K to the limiting form of the Debye equation, using a plot of C, ,/T against TZ and extrapolating to T + 0. A plot of C,, ,/T3 against T2 was not used because our results do not extend to temperatures low enough to pass below the maximum value of C,,,/T3. It is the linear portion of the curve below the maximum C&T3 that is needed for the extrapolation to T -+ 0. 
